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IBSTEACT

n1is thesis i.s ar interactive aota -11ra ale

Edsyi~lot which allows a -ersjrL to uic:l; access the "PS BD'

31'33 gra~bics caeabilities to r-zod-ace a prof -ssion'al jra i.

No rogrammir.g is recuired oL the part of the user.

7&,s- o t systematically asks the user 1IuEstions, the

ras~ons-;s tc waich ar-: utilizedI by tte Disspla sof~tware

S-s seM tc oLutput two (and thrve diaians.L.nal griphs. Tis

prijram is available to any Naval ?ostAradiate School

computer user.
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I. INTRODUCTION

A. ZAC::CRCONYD

The ability -o clearly present data in sone kind of

eCs..ly _nterpreted, visual manner is of considerable im-,or-

tance within. an educatiox.al-research environruent such aS the

Ndval Postgrdduate School. in nearly aii of the various

dv)partmeits, grarhic representation of data is co~ista.ntly

eyqioye,. as a means to illustrate and com.anicate siginifi-

cant fi, dinrs. The digital computer is a 1otentially

valiahle aie in providing this graphic reiresenration. Its

capability to output data in a hijh-iuality, FubiisaLl-e

format can greatly enhance the cla-ity and visual apeal cf

t.e ovezall ,)ubicaticn in which the jrah appears. ?rior

to the ccm~ietion of this project, hawever, only those indi-

viduals cossessing the programming knowledge and the tine to

actually write a specific Fortran projram for the gra,%hlc

display cf their data coald take advdntae of this cata-

bility. The need for a ,uick and easy method of iniutti. a

graph's iarameters and data into the camputer was determined

by the &uthcr to be a significant one for the students and

fAcalty comprising this academic community. Such a method
wou-d eliminate the need 'or =xtensive programming time and

skill and wculd allow a greater pQrtion oL the community to

make use of the computer's graphics capability.

A graphics package develoael Ly ISSCO graphics software

(referred to as Diss~la) was purchased by the laval

Postgraduate School tc be used for graphic display in

conjunction with a variety of projramiinj schemes. However,
there s~ened to be a lack of a knowledge base in the ise cf

Disspla, and few programs existed that em.loyed the systen.

An interactive and user-frierdly program in which tLe iser

!



is scqutntially stepiEd tircu-h ti a .;rapih develoLan t
:oc0ess seemed to best meet the pcrceived nee d for a uick~

and easv method of inputtling graph d.Ata. SucX4 a -r~d

wo..d eLimirate the reed Lor 1-rogzamm.Ln skill, ioula rE, ucL
t..~tiin± reuired to obtain d gra,,h, and wouid :ilo. i'on

tec-;orturit to dEvelop a high- ual-ty 4ra hio: display o--

h.s data. 11n additicn, it would have tne intzinsic hcn% L~t-

Of~ il lUStratirg the SicqUenoe and inforuation re~tiirezients off

Zissjpla, -e,.harps stiLulat.-Anq interest in, zuture rogram ;se

of D is sj !a a s a vehicle Zfor putting data in 4rainical Zori.

. CA'S

The ct*-ctive of this progrdm was to develop an interac-

t-:ve user-friendly ca pabi.1ity for any individia usir.- tfte

I BM 3032 computer for the purpose of 4rdaic iisplay. 7!1

name cff tae program is Easypizot. in order to maximize the

assets available at the Naval Postgraduate Schioo-, Easyrlot

was desi~ned for use in conjurnctiou with any graphics

tcrminal ca,-able of direct tie-in to thie I--tl 3033. When

used with Disspla, it is capakle of pzoviin,., tr~e qu.Ldance

needed or the user tc develoF a yraphiic represeutation oi.

hisherdata. The types of graphs available for data

disiulay are two-dimensional (standard, semi-log, log-log)

ar.J thzce-dime nsional (standard) .Graph correction and

a-lteraticn dre possible with a ininimu~a oZ effort. The

irogram was designed for the use of anyone washing to make

L high-gualit~y graphs yguickl~y and easily, with no programmirag

involvei.
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II. APPROAC- TO THE PROBLEM

he tasic ap:roach wad to wrLte a sin4i~e com1,,ter

ro jram uti.Lizin; the ISS C3 software system, Disspla, ir"

Fortran IV for use on the IBM 3033. rhe jro ;ram consists oZ

a series of separate subroutines for each phase Df jra~h
develc.uaer.t These subroutines are then called in d ogical

sequerce, gliding the user thr-ougi, the design irocess to

produce tie desired graph. The irograx is compieteiy int=r-

act Ive. it prompts the user "or all ti'e necessary i;f zra-

tion to depict the user's data in the form of two- or

taree-dimensionai graihs on a:.y of the graphical devices

waich can be connected to the 131 3033. The user is 4iven

the cpticn cf either inputtinS the curve data at the

terainal or entering the stored curve Iati from a file. A

help zeuu is provided for def.nition and clarification oz

terms. Cnce the user has achieved the itsired form for his

graph, an electrostatic copy or a Versatec plot can easiiL:

h made. D.e to the interactive nature of the program,

detailed kncwledge of Disspla protraiaming requirements is

not necessary on the rart of the user. However, pricz user

preparation in terms cf complete data and final desired

rath form is helpful for quick executioi of the program.

10

. - P,.'A



III. SOLUTICN TO THE PROBLEM1

A k~~;~ ncwledce j--: Disspla and tae meth-id f-r izs

lise in d Fc-Ltran program was necessary ?z-Lor to tgni,

t..e task of' desijniin the proy ram. On*ce that was otAirnd,
ti-.e firzt rt-cuirt-ment was that each L.-ase ot th-e grat-a

dt:ve=.-.per.t jrocess hE comp.a:mentalized into separatE

S l: -Out . nes. Tht seccnd re~iirm it ,vs that eac ± sibrcia-

t~re f:~tuestiors to 'he user, eliciLt respor.sEs, verify

tn-at tht7 respo;,ses fail withir. tstabliiaed paraanete-s an!

t..en. Con.-Ition. the rEspoz.ses focr roer use by Diss.1a. h

ti-ird zeouirEmernt was that the ca.Lls -for eaca subrout.Lnc L e

*.1)ica11'; sL.guenced in ark ordter which wou.-d step th%- uzer-

t r -ju gh the desiln of a zraph. Cr..e ail the user's

res po r.s s to the subrcutiiie ;uest.Lois were coilected an'] eh

iicaticnS of th'e data dc-termi..ed, the fourth rec,-airemen-t w a ,i

t,,.dt a visual. display of the user's grdph be shown. Vi t.

t..is visual p' ctture hEfore the user, the e-diti.; j naSe Coulf1

Le entered. The fi; th rc-uirement was that the editili;

6.aS diOl partmentaiized utilIzing ds many of the

iiitiai subroutirnes as possible. Zhe user ciuld theL xakE

as many corrections and/or changes as needed on his qrar;h ,

*dis~layiLny the updatrd vecsior. as often as re.1 uired. The
V ~final recurmn wsttthe completed *rap.. te either

* stored focr later reference (OltiOr~al) aind/or prod-aced in

hdr! ccpy oin any of the various output devices availatle.



IV. RESULTS AND CONCLUSIONS

This -rogram has leen very effective in. oeetin. th iei

Of the :IdVa: Postgraduate School comminity for a qui ziL
easy method oi creating computer- ,eneratei graplis. Cci.stant,

f:edhac& frcm prcgram users izin; an extens.ve testing

phase allowed for corzectlon of all robiems and inccr~cza-
tioI- Cf nan" rec mmenations. :n fi;aal form, t- e program

h.is a h-gh deyree of flexibility whIle relnain-in simple to

use. Its cntinued widespread ase amon4 6tudeuts beyond tnt-

tfstLnj phane and its active ;romotion by the computer

c ater staff attest to its acceptance as a viable ir.terac-

tive jraphizs system. The gual.Lt; of its output in two- an.

ti.ree-dimensional graj.hic format is excellent (see Ajzerdix

C). The time required for graphic production is minimal

when compared to the time required for writing a seiarate

and ccmpjete program tor each desired graph.

The capability of the program could be enhanced in

several ways. First, an improved method of filing the

graphics data would lesson the amount Df space taken. on the

user's A disk. Second, tne choice of having more than one

s1bIct area on d page could be added to allow for dual

scales, yrajhs, etc. Third, the three-dimensional portion

of the program could be expanded to include semi-log,

log-loy, and the ability to alter the ersiective of viewing

tLe graph.

12
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~APPENDIX A,

USERS GUIrE TO THE EASYPLOT PROGRAM.

7hi6 program has teen written with the user in mind. It

is corileteiy interactive and once tne proram has been

luadEd the user need cnl, answer the -iestions presented to

him.

U"se the following procedure to invoke lasyplot:

1. Lcgon any IBM -033 terminal.

2. ottain the use of temporiry storage space by enterin.j
the following:

IEFINE STCEAG. 1Mi (ENTZR)

2 *ahen PSW '00020000 00030300'
appears on the screen type in:

I CMS (ENTER)

4. At this point you are ready to start, type ir:

EASYELOT (ENTER)
5. Fcllcw the instructions "iven .sin- the example

graphs provided as a guiaeto inpu the approjriate
graph data.

0
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ATIENDIX

FIGURES

I

EXAMPLE GRAPH
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4 A

LEGEND
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'W ,,CURVE 3' ~ ~~ ............ ...... .................... .. .. . ......

S0.0 i.0 io io i.0 0 6.0
X-AXIS (INCHES) ([.[':(MESSAGE)

Figure C.1 Vertical Two-dimensional Standard Axes Example.
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EXAMPLE GRAPH
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F: ~~X-AXIS (INCHES)(MSAE

*Figure C.2 Two-dimensional Semi-log Axes Example.
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EXAMPLE GRAPH
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X-AXTS (INCHES)(MSAE

,Figure C-3 Two-dimensional Log-log Axes Example.
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3-D EXAMPLE GRAPH

(MESSAGE)

Figure C .4 Three-dimensional Standard Axes Example.
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Figure C-5 Help File Example Graph.
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EXAMPLES OF CHHRRCTER FONTS AVAILIBLE:

1 .STANORRO

2 CARTOG

3. SIMR..X
4. SCMPLX

5. COMPLX

6. DUPLX

7. TRIPLX
a. (ij~

9. RJTURA

10. SERM

02L FASHON
13. SW1SSL
14. 8WISSM

is. swusSim

0

~t.Figure C.6 Lettering Style.
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HELICOPTER DESIGN
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FIGURE I

0Figure C.7 Demonstration Graph Initial.
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HEUCOPTER DESIGN
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C9

......... .............. .............. ....

0 0 ........ ....... ........L .... ......I.....
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Figure C.8 Demonstration Graph Final.
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